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[Purpose] To provide a switching device that 
supplies a great deal of information without the need for 
selecting commands. 

[Construction] A switching device 1 outputs 
electrical signals responsive to an operational amount and 
an operational time of a switch, and feeds the electrical 
signals to an information processing device 7. The 
switching device 1 includes a switch 3 which generates a 
signal relating to the operational amount when the switch 3 
is operated, and a signal output means 5 which converts the 
signal relating to the operational amount into a signal 
relating to the operational tim6; A button 14 is vertically 



movably supported on a cover 13 of th6 switch 3. A movable 
contact 15 is secured to the bottom end of the button 14, 
and is always upwardly urged by a coil spring, etc. The 
movable contact 15 is fabricated of an electrically 
conductive rubber G having a constant resistance. 
Semicircular conductors 18 and 18 with a spacing 19 
interposed therebetween face the movable contact 15, and are 
arranged in a generally circular layout. The switch 3 
outputs a change in resistance between the two semicircular 
conductors 18 as the signal relating to the operational 
amount and a signal output means 3 outputs the signal 

t 

relating to the operational time. j 

i 

i 

i 

! 

[CLAIMS] 

[Claim 1] A switching device comprising a switch 
which outputs a signal relating to an ^operational amount 
when the switch is operated, and a signal output means which 
outputs an electrical signal relating to an operational time 
based on the signal relating to the operational amount of 
the switch. 

[Claim 2] A switching device according to claim 1, 
wherein the switch comprises a movable contact formed of an 
electrically conductive rubber and fixed to an operation 
button; conductive fixed contacts arranged in a circular 
configuration with a gap interposed therebetween in a 
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position facing the movable contact, a resistance measuring 

i 

unit which measures a resistance from j the conductive fixed 
contacts, and an A/D converter unit which converts an analog 
quantity from the resistance measuring unit into a digital 
signal. 

[Claim 3] A switching device according to claim 1, 
wherein the switch Includes a movable magriet fixed to an 
operation button, a fixed coil including a coiled conductive 
wire fixed in a position facing the movable magnet, an 
operational amplifier which amplifies a voltage generated in 
the fixed coil, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

[Claim 4] A switching device according to claim 1, 
wherein the switch includes a movable electrode fixed to an 
operation button, a fixed electrode fixed in a position 
facing the movable electrode, a means for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

[Cidim 5] A switching device according to pne of 
claims 1, 2, 3, and 4, wherein the signal output means 
comprises an operational time detector circuit which 
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converts an analog signal relating to the operational amount 
of the switch into a digital signal relating to the 

operational time. 

lc ialm 6. A switching device acceding to claim 5. 
wherein the operational time aetector circuit comprises a 

the operational amount from the switch hecomes e,ual or 
large r than a pre.eter.lnea value, a — value aetector 
clrc uit which aetects that the analog signal reaches a 

^4^v. io .set bv an output signax 
a flioflop which is set uy 
maximum value, a ixxpixw F 

tr om the comparator, ana reset hy the — value aetector 
circuit, ana a timer which is stoppea by an output of the 
flipflop. 

(Claim 71 A switching aevice accoraing to claim 1. 
wherein the switch comprises a trapezoiaally shapea. 
electrically conauctlve. movahle ruhher contact 
operation hutton ana a fixed contact assemhly composea of 
plurality of regularly space* electrodes in a 
faoing the movahle contact, ana wherein a digital quantity 
.elating to the operational amount is '.output in response 
. contact area of the electrically conductive ruhher contact 
ln contact with the electrodes. j 

.Claim 8, A switching device according to claim 1. 
wherein the switch comprises a semi-spherically shaped 
metrically conductive, movahi, rubher contact fixed to 



but ton and a ««a contact asse^I, -posed of a centra 

£a cXn g the ..ovahle contact. and a plural of — — * 
spa ced rXn 9 s of electrodes center on the centr.I electro- 
and whereXn a di.ital q uantXt y relatXng to the ope.at.onaX 
_o»t Xs output in response to . coniact area of the 
exectrxcaxx, conductXve ruhher contact Xn contact „Xt h the 
electrodes. 

lc iax,» 9) A switching device iccording to one of 
claX^ X. 7 a na S. whereXn the signal , output m eans -prises 
an oper a tXonaX tXn,e detector cXrcuXt «hXch converts a 
dlg XtaX ,uantXty relating to the operational amount Xnto a 
alg Xtal signal rexatxn 9 to the operational tXne. 

i ,ci a xm 10) A switching device according to cXaX™ X. 
WhereXn the operatXonaX tXne detector ;cXrcuXt XncXudes an 
information processing devXce whXch converts a digital 
^antlty rexatxng to the operatXonaX amount Xnto a dXgXtaX 
signal rexatxng to the operatXonaX tXme. 

ID etaXXed DescrXptXon of the Invention] 

[0001] 

technical FXeXd of the Invention, The present 

invention relates -XtchXng devices a nd. Xn partXcuXar. to 

for use in a game machine. More 
switching device for use in a 

« raiatps to a switching 
specXficaiXy. the present invention reXates 

aevl ce whXch Xs. applied to a pu*h button switch, etc. . 



ranged on a control panel of a g**, machine, for 
controlling the operation of a charter presented on a 
screen of a display unit. 
[0002] 

description of the Related Art,, Japanese Unexamined 
Patent Application Publication No. .3*2,113 discloses this 
sort of switching device. This conventional switching 
device relates to a mouse, which includes a button to be 
pressed down by a finger, a.pressure sensor which outputs an 
analog signal having a different value in response to a 
force applied on the button, and an A/D converter for 
converting the analog signal to a digital signal. When a 
f orce acting on the button is weaKer. digital data having a 
smaller value is output. When a fbrce acting on the button 
ls stronger, digital data having a larger value is output. 

l0 003] Besides information relating to an on and off 
state of the button, the switching device outputs different 
information as to the magnitude of force applied on the 
but ton to an information processing device. The information 
processing device thus can perform a variety of processes. 
[0004] 

.Problems -to be Solved by the Invention, As already 
disused! the above-rsferehced switching device outputs, to 
t „e information processing device, the information about the 
on and of f state of the button and the information as to 



pressure acting on the button. If a user attempts to output 
another piece of information, the user must input and select 
another command on the screen of a display of the 
information processing device and then must press the button. 
This inconveniences the user. The information allowed to be 
input is limited to the information relating to the on and 
off operation of the switch and the pressure applied on the 
button . 

[0005] In a game machine as one of the information 
processing devices, the user operates the button arranged on 
the control panel, thereby controlling the operation of the 
character. If the user controls the operation of the 
character in response to the magnitude of the pressure 
applied on the button only, the mode cjf operation of the 

t 

character is limited. There is a need; for causing the 
character to move in response to the sjpeed at which the 

button is pressed. 

[0006] T6 resolve this problem, it is the object of 
the present invention to provide a switching device which 
presents more pieces of information without the need for 

i 

selecting commands . 
[0007] 

[Means for Solving the Problems] To achieve the above object, 
a switching device of the present invention includes a 
switch which outputs a signal relating to an operational 
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«t when the SWi tc h is operated, aid a signal output 
means which outputs an electrical sigLl latino to an 

j „, the signal relating to the 
operational time based on the sign ^ 

operational amount of the switch. j 

,0008, The switch of the switching device of the 
present invention includes a movable ^ontact formed of an 
electrically conductive rubber and fl*ed to an operation 
button, conductive fixed contacts arranged in a circular 
configuration with a gap interposed therebetween in a 
portion facing the movable contact, a resistance measuring 
unl t which measures a resistance from the conductive fixed 
contacts, and an A/D converter unit which converts an analog 
q ua»tlty from the resistance measuring unit into a digital 
signal. 

100091 The switch of the switching device of the 
present invention includes a movable magnet fixed to an 
operation button, a fixed coil including a coiled conductive 
wl re fixed in a position facing the movable magnet, an 
operational amplifier which amplifies a voltage generated in 
the fixed coil, and an A/D converter which converts an 
analog entity from the operational amplifier into a 

digital signal. 

[00101 The switch of the switching device of the 
present invention includes a mbvabl. electrode fixed to an 
operation button, a fixed elec«ode fixed in a position 



- 9 - 

facing the movable electrode; a means! for imparting charge 
to the two electrodes, an operational amplifier which 
amplifies a voltage responsive to a capacitance between the 
two electrodes, and an A/D converter which converts an 
analog quantity from the operational amplifier into a 
digital signal. 

[OOil] A signal output means of the switching device 
of the present invention includes an operational time 
detector circuit which converts an andlog signal relating to 
the operational amount of the switch into a digital signal 
relating to the operational time. 

[0012] The operational time detector circuit of the 
switching device of the present invention includes a 
comparator which detects that an analog signal relating to 
the operational amount from the switch becomes equal to or 
larger than a predetermined value * a maximum value detector 
circuit which detects that the analog signal reaches a 
maximum value, a flipflop which is set by an output signal 
from the comparator, and reset by the maximum value detector 
circuit, and a timer which is stopped by an output of the 
flipflop. 

[0013] The switch of the switching device of the 
present invention Includes a trapezoidally shaped, 

i 

electrically conductive, movable rubber contact fixed to an 

i 

operation button arid a fixed coiitact assembly composed of a 
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, aularly space* electrodes in a position 
pl urality of *-a« W ' n whereln a algl tal quantity 

— - — ^ ls ou tput in response to 

relating to the operational 

. contact area of the electrically conductlv 

ln contact with the electro-. ^ ^ ^ 

l0014, t i: Z e a se^rlcally shaped, 
present invention t f ^ to a 

el ectrlcally conduct „ f . central 

button r;air:;r C enter - -i— - * — 

ele ctrode placed ^ ^ reg<jlarly 

facing the movable contact. elec trode. 

, eleot rodes centered oh the ce 
spaced rings of electr ^ opera tlonal 

-ndtal quantity relating w> 
an d wherein a digital gu ^ ^ ^ ^ 

^ount is output in response , ^ ^ 

,„ nHve rubber contact in ^ 
electrically conductive ru 

electrodes. , of the switching 

„„„, ™. ~»" — < •* „„.„„„., ,i~ 

— — — rr:^. — - 

to the operational amount into 

the operational time. , timb de tector circuit of the 

100161 The operational time 

♦ , on includes an information processing 
resent invention inclu ^ ^ 

whl ch converts a digital guantUV ^ ^ 

operational amount into a digital 
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operational time. 
[0017] 

i 

I 

[Operation] When an operation j switch is operated, 
the switch generates a signal responsive to an operation of 
the switch. The operational amount of the switch is then 
fed to a subsequent processing device; The signal output 
means outputs electrical signals relating to the operational 
time based on the operational amount of the switch. A game 
machine controls the distance of travel and travel speed of 
a character based on the electrical signals relating to the 
operational amount and the operational time from the switch. 

[0018] When the electrically conductive movable 
rubber contact comes into contact with the fixed conductive 
contacts which are Insulated from each other and are 
arranged in a generally circular layout, the electrically 
conductive rubber is deformed, and the resistance between 
the two conductors changes. The resistance change is 
converted into a voltage value which is treated as an 
electrical signal representing the operational amount of the 
switch. The signal output means produces an electrical 
signal representing operational spfeed information, based on 
;the electrical signal representing the operational amount of 
the switch . 

[0019] When the movable magnet approaches the fixed 
coil in the switch* a voltagei is generated in the fixed coil 



h the right-ha„aea screw rule. This voltage is 
through the right ^ ^ operatl onal amount of the 

metrical signal representing 
^ ^ the signal output -eans converts 
rr^nto an electrical signal relenting operational 

speea in ;:r: e — — • — — * nt 

_ electee, ah, a charge suppl, — - -J 
the area of each - the ..ovahle electrode ana the 
el ectroae. a represent the aistance hereon the m ovahle 
elec troae a„a the fi*ea electrode, ana e represent a 
alel ectric constant hetween <he two electees 
ca pacltance C is C=e S/ a. When the operation of a *«- 
Ganges the aistance a hetween the two electr * 

^ in response, trie sJ-y" aJ - 

capacitance C also changes. In P 

~p fhftrebv resulting in tne 
fancies the voltage thereof, thereby r 
means changes tn ot L rat ional amount and 

electrical signals representing the operationa 

operational speed. \ 

[002 1, The signal output n,ean, ; incluaes the 

<,™it which converts the analog 
operation time detector circuit. 
slg „al relating to the operational amount of the s 

a digital signal. 

t ,0«, The operational ti-e aetector circuit sets 
'the flipfloP «-n the co m par«or a.te.ts that the analog 

. /rtati the predetermined value. 
„ ^nnal to or greater than tne « 
becomes equax i° Ui 3 , . 



and resets the flipflop when the comparator detects that the 
analog signal reaches the maximum Value. In this way, the 
rising edge of a first half of the analog signal is detected, 
and the time of the analog signal is counted by the timer, 
and the operational time is thus detected. 

[0023] When the trapezoidally | shaped, electrically 

conductive, movable rubber contact is j put into contact with 

i 
t 

the fixed contact assembly composed oi: the plurality of 

i 

regularly spaced electrodes in a position facing the movable 
contact in the switch, the electrically conductive rubber is 
deformed and comes into contact with each electrode. In 
this way, the contact area of the electrically conductive 
rubber with each electrode changes. A change in the contact 
area becomes a signal representing whether the electrically 
conductive rubber is in contact with <Jr out of contact with 
the electrode, and the signal is a digital signal 
representing the contact state of the plurality of 
electrodes. 

[0024] When the semi -spherically shaped, 
electrically conductive, movable rubber contact is in 
contact with the fixed contact assembly composed of the 
central electrode placed in the center of the assembly in a 
position facing the movable contact, and the plurality of 
regularly spaced rings of electrodes centered on the central 
electrode, in the switch, the electrically conductive rubber 



is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
A change in the contact area becomes a signal representing 
whether the electrically conductive rubber is in contact 
with or out of contact with the electrode. Since the 
plurality of electrodes are employed, the signal is a 
digital quantity response to the contact area of the 
electrically conductive rubber. 

[0025] The signal output means includes the 
operational time detector circuit which converts a digital 
quantity relating to the operational amount into a digital 
signal relating to the operational time. 

[0026] The operational time detector circuit may 
include an information processing device, such as a computer, 
which converts a digital quantity relating to the 
operational amount into a digital signal relating to the 
operational time using a software program. 

[0027] 

[Embodiments] The embodiments of the present 
invention are now discussed, referring to the drawings. 
<First Embodiment > FIG. 1 is a block diagram of an 
•information processing device to which one embodiment of the 
switching device of the present invention is connected. 

[0028] The switching device 1 jshowh in FIG. 1 is 
designed to output electrical signals relating to the 

' . | • 
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, amount ana the operational ti*e of a switch, 
operational amount a _ conneo ted to an 

, ow i ce 1 is electricany ^ 
Th e switch aevlc _ . ^ ^ 

nation process^ ^ • ^ 
lnf option processing aevlce ^ 
responsive to the operational amount ana 
^ount of the switch. , 
,0029] The switching aevlce 1 

n ..tribal signal responsive to the 
which outputs an electrical 

^ v,~n it is operated, ana a » 
operational amount when » ^ operatl onal 

mea „s . which Proauces a slg a 

..„l vmQfid on the exe^^* 
time of the switch based o , 

to the operational amount of the swit f ^ 

[00 30, The switch 3 incluaes ^ chanical P 

,3 a button 14. a movable contact 15. 

: metrical 

tixe a contact «. ana a resistor ^ ^ _ 

v. a resistance irteasuri»y 
components such as a resis : 

A/D converter 22. ■ ch 3 are 

-031, The mechanical co.cn n -^ _ 

a rrangea as follows. The cover 13 ^ 

.rticall, ^ supportea on the c^r » . ^ ^ ^ 
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i 

spherical, electrically conductive rubber G. The 

* * » 

electrically conductive rubber G has a constant resistance. 

I 

Semicircular conductors 18 and 18 arranged with a spacing 19 

i 
i 

interposed therebetween in a generally disklike 
configuration are placed in a positioh facing the movable 

i 

qontact 15. The resistor 17 is coftnedted in parallel with 
the semicircular conductors 18 and 18 i The resistor 17 is 
also configured with one thereof grounded, and with the 
other end connected to one input terminal of the resistance 
measuring unit 21 of a signal output means 12. 

[0032] The electrical system of the switch 3 is 
constructed as follows. The resistance measuring unit 21 is 
configured with one input thereof conilected to the other end 
of the resistor 17, and with the other input terminal 
grounded. The resistance measuring unit 21 thus detects a 
change and a rate of change in the resistance between the 
semicircular conductors 18 and 18. The output terminal of 
the resistance measuring unit 21 is connected to the A/D 
converter 22. The A/D converter 22 converts the resistance 
and the rate of change in resistance per unit time from the 
resistance measuring unit 21 into a digital signal. 

[0033] The output . termihals of the resistance 
measuring unit 21 are connected to the input terminals of 
the signal output means 5. The signal output means 5 
receives an electrical analog signal responsive to the 
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4-*-«n 14 from the resxo 
. _ f tk e button a* x 

me asuring unit 21. operatlo „aX time — °° 

a ai gital signal " Wt 7 esponsWe to the operational 

terminals thereof. 72 of the 

= s are connected to an 
output mean, 5 . The digital sl^ 

^formation processing aev ^ ^ ^ ^ „ 

.elating to the oper.tlonal time 

through the Interface 72. ^ 3 Qatpats 

l00 34, The A/D converter ^ ^ 

. digital signal In a parallel ° " a ^ parallel 

* th, A/D converter 22 are 
terminals of the lnte rface 72 of the 

ln p»t ana output termini of 

lnf option processing device 7 on 

lo035 , m this 71 and Interface 72 

only as shown, hut P J ^ j/q ^ a 

aevice 3 further Includes a ROM. ^ 
ais pi aJ unit, an eternal storage unit, 

— ~ ott ;i Tirn^aiag^ — • 

[00361 M<5- - ! „„ 5 Referring 

, „f the signal output means ' 
ciTOUi t arrangement^ ^ & ^ an Qperatlonal 

to „«, 2. th, signal ^ ^ time aetector 

time detector circuit 51. °? , 
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circuit 51 includes a comparator 52 /a maximum time detector 
circuit 53, a flipflop 54, and a timer 55. The output 
terminals of the resistance measuring unit 21 are connected 
to the input terminals of the comparator 52 and the maximum 
time detector circuit 53. The resistance-voltage converter 
circuit 1 supplies an analog operational amount signal to 

the comparator 52 and the maximum t±m6 detector circuit 53. 

i 

The output terminal S of the comparator 52 is connected to 
the set terminal of the flipflop 54. ^Phe output terminal of 
the maximum time detector circuit 53 is connected to the 
reset terminal R of the flipflop 54. The flipflop 54 
receives, at the clock terminal CP thereof, a drive clock. 
The non-inverted output terminal Q of the flipflop 54 is 
connected to the disable control input terminal of the timer 
55. Only when the output terminal Q is at "1", the timer 55 
is operative. The inverted output tertnlnal RQ of the 
flipflop 54 is connected to the reset terminal of the 
maximum time detector circuit 53. 

[0037] The timer 55 is constructed as follows, for 
example. The timer 55 includes a reference clock generator 
circuit 551, a gate 552, and a counter 553. The output 
signal at the non-inverted otitptit terminal Q of the flipflop 
54 is fed to one input terminal of the gate 552, and the 
output terminal of the reference clock generator circuit 551 
is connected to the other ihput terminal of the gate 552. 



The output terminal of the gate 552 ±i connected to the 

i 
I 

input terminal of the counter 553. 

j 

[0038] The embodiment thti$ coristructed is discussed # 
referring to FIG. 1 through FIG. 4* FIG. 3 shows resistance 
characteristics of the switching device with respect to the 
operation of the switching device. The abscissa represents 
time, while the ordinate represents resistance. FIG. 4 
illustrates the relationship between A change in voltage and 
a signal relating to the operational time, wherein the 
abscissa represents time while the ordinate represents the 
change in voltage. 

[0039] When the button 14 is pressed downward 
against the urging of an unshowh coil spring in the 
switching device 1 thus constructed, the electrically 
conductive rubber G of the movable contact 15 comes into 
contact with the semicircular conductors 18 and 18 of the 
fixed contact 16. The semicircillair conductors 18 and 18 are 
connected to each other through the electrically conductive 
rubber G of the movable contact 15^ arid the resistance 
between the semicircular conductors 18 and 18 becomes 
smaller than the resistance of the resistor 17. When 
further pressed into contact with the semicircular 
conductors 18 and 18, the electrically conductive rubber G 
of the movable contact 15 is deformed. The contact area of 
the electrically conductive rubber G of the movable contact 
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„ is increased, and the contact resistance 

trlcally conductive rubber • ' — ^ 

electrically ^ in and 18 

■i^Y-mlar conductors m 
„j t h the semicircuxcii 
resi sta„ce with ^ of the 

gra duall, ^ metrically 

relationship —en t h e contac «e ^ ^ ^ ^ 

conductive rubber * with the semi*- 
X. and the resistance value measured by 



measuring unit 21. 
[0040] 
[Table 1] 



resistance sum Ro 
l00 411 As listed In Table ^ne resi 
« of the resistance of the resistor !7 and the 

is the sum or r ^ conductlve ^ber 0. 

contact resistance of the eie 

.2 



- -istance/area - «- • ^ ^ ^ „ ay ls 

rnoA?l The resistance 

istance measurlns unit 21. FIG. 3 shows 
„easured by the resistance ^ ^ ^ 

<n the resistance sum Ro. A P or 
th e change in the Mn ich the operational 

3 shows an operational example. 

, .mall while the operational jspeed is slow 
amount is small wnxx while the 



time Ath is short. A portion (c) of ljlG. 3 shows an 
operational example, in which the operational amount is 
la rge. while the operational speea isifast. The change ARC 

o„ <. l«rae while the operational 
in the resistance sum Ro is large, wn^. 

time Ate is short. i 

,0043] When the resistance measuring unit 21 
m easures the change in the resistance \ sun Ro. the resistance 
measuring unit 21 generates a voltage i responsive to the 
change in the resistance of the resistance sum Ro. This 
analog signal contains, as information as to changes in the 
resistance sum Ro. a. change AH. tine At for change, ana the 
integral of change AR in the form of voltage signal. The 
output voltage from the resistance measuring unit 21 is 
convertea into a aigital signal by the A,D converter 22. 

,0044) The analog signal output from the resistance 
measuring unit 21 is M to the comparator 52 and the 
maximum time aetector circuit 53. When the analog signal 
rlseS above a reference voltage Eo. the comparator 52 
outputs "1-. When the output of the comparator 52 reaches 

the flipfiop 54 is set. ana the flipflop 54 outputs "1 . 
^e timer 55 is thus activatea. Specifically, the gate 552 

winhir is fed from the reference 
is opened, and the reference clock is fed 

< «i to the counter 553. The counter 

clock generator circuit 551 to tne c 

553 counts the reference clock. The maximum time aetector 
circuit 53 monitors the input ^1<* signal, ana outputs -1" 



i 
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n-r- fhari the immediately 
w „en it detects a voltage smaller than th 

yn this way. the fllpflop 54 is 
preceding input voltage. In this way. 

reset. ,he f lipfloP - <>-pnts -0" at the.non-lnverted 

552 is closed, and no Terence clocK is fed to the counter 

553 xn this way. the counter 553 measures time of the 

ou tputs "1- at the inverted-output terminal HO. which is 
us ed to reset the maximum time Sector circuit 53. and the 

„ ,™ , 1, now ready for the detection of the 
switching device 1 is now re i 

next maximum value. 

,00451 The digital signal obtained from the A/D 
converter 3* and the digital signal obtained from the timer 
55 of the signal output means 5 are input to the CPU 
th rough the interface ». ~. «- « « is used as a game 
machine, a character is moved by a distance of travel 
corresponding to the change » in the resistance, based on 
corresp resistance sum Ro and 

the change AR in the resistance of the resist 
t he U- segment At for the change: Xn this case, the 
ch aracter is moved within .a short or ip, P~- - «- 
pending on the time segment At. Usihg the Integral o^the 
change in the resistance sum the CPU 71 expresses the 
Ignitude o, an impact from which the character suffers when 
it collides with another character. 

(00461 Since the information relating to the 



operation of the button 14 includes the change in the 

«™ont for the change, and the 
operation, tne time segment t 

operational amount In accordance with 

the information P-essihg device can perform complex 

PrOCeSSe ;„, 471 <Second BmhodlmenO ^ . I- a hlocK 

connecter to the motion process^ device. Xn the 

econd embodiment, component, *. «~ 

I! connects with the first embodiment « — -~ ^ 
the same reference numerals. j 

,00481 A switching device la shown In FIG. 

Laical signals 'responsive to an 
designed to output electrical slg 

operational amount and operation.! time. The switching 
aevice la is electrical!, connected to ; the information 
< „ device 7 to feed the electrical signals 

r. — . — - — :~: 

j n »rhe switching device 
the information processing device 7. the 

includes a switch 3a which output, an 
responsive to an operational amount of the sw tch when 
lt ch 3a is operated, and a signal output means 5a 

swit ch 3a based <>„ the electrical signal responsive to 
operational amount of the switch 3a. 

,0049, The switch 3a includes a cover 13. 



U. -able -net isa. and a *~> -U. «- "~ 

13 is an external — «— - °* ^ SW " Ch 

lla The button 14 is vertically movably supports on the 
eov er 13 as shown. Tbe second embodiment is different from 
the first embodiment in that the movable magnet 15a is fixed 

events are identical in that the button 14 is always 
org ed upwardly by an unshown coll spring The movable 

end thereof and an S pole at the top end thereof. There 
w ill be no problem if the polarisation is inverted. The 
flX ed coil «. is arranged in a position facing the movable 
magnet 15.. The fixed coil 16a is produced by windin g an 
insulated wire having an insulator coating in a spiral 
configuration or in a coll configuration. Both ends of the 

4-A hnth input terminals of an 
fixed coil 16a are connected to botlx mpu 

, _. OT . 71a Th e output of the operational 
operational amplifier 21a. me o y 

amplifier 21. is connected to the */D converter 22. The 
operational amplifier 21a has the inverting input terminal 
and the non-inverting input terminal, to which both ends of 
th e fixed coil 16a are connected. The operational amplifier 
■21a amplifies a change ih the Voltage and the rate of the 
ehang, taKlhg place in the ,1**1 Oil .16a. The output of 
tne operational amplify 21a is ejected to the A/D 
converter 22. The A/D converted; 22 converts a change in the. 



voltage value from the operational amplifier 21a into a 
digital signal. The A/D converter 22 outputs the digital 
signal in a parallel format . The parallel output terminals 
of the A/D converter 22 are connected : to input and output 
terminals of an interface 72. 

[0050] The construction of the signal output means 
5a is fully identical to the counterpart in the first 
embodiment, and the discussion thereof is skipped. The 
information processing device 7 is also fully identical to 
that in the first embodiment, and the discussion thereof is 
also skipped. 

[0051] When the button 14 is pressed downward in the 
switching device la, the movable magnet 15a approaches the 
fixed coil 16a. In response to the speed of the button 14, 
a voltage is generated in the fixed coil 16a through the 

i 

right-handed screw rule. The voltage increases or decreases 

j 

in proportion to the speed of the downward motion of the 

l 

button 14, and a change in the voltage 1 is amplified by the 
operational amplifier 21a, and is theri converted into a 
digital signal by the A/D converter 22. The digital signal 
is then fed to a CPU 71 through the interface 72 in the 

i 

;inf ormation processing device 7 * 

[0052 J An operational time detector circuit 51 in 
the signal output means 5 obtains a digital signal relating 
to the speed of the button 14 when pressed, from the change 



i, the voltage. The digital signal rilating to the 
operational time 1. «- to the CPU 71|through the Interface 



72. 1 



,00531 The CPU 71 In the intonation processing 
aevlce 7 performs a variety of processes using the digital 
signals relating to the above-referenped operational amount 
and operational time. If the CPU 71 is applied in a game 

-.j. h#» bribed in connection 
machine, the same process as that described 

with the first embodiment is performed. 

[0054] Since the information relating to the 
operation of the button 14 includes the change in the 
operation, the time segment for the change, and the 
operational amount in accordance With the second embodiment, 
the information processing device can perform complex 
processes. 

10055). <Third Embodiment MG. 6 is a block diagram 
of a third embodiment of the switching device which is 
connected to the Information processing device. In the 
third embodiment, components Identical to those described in 
connection with the first embodiment are designated with the 

same reference numerals. 

[00561 A switching; device lb shown in FIG. 6 is 
designed to output electrical signals responsive to an 
operational amount and operational time. The switching 
aevlce lb is electrically connected to the information 



processing device 7 to feed the electrical signals 
responsive to an operational anount and operational tine to 
the information processing device 7 . 

[00571 As in the first embodiment, the switching 
aevlce lb includes a switch 3a which outputs an electrical 
signal responsive to an operational amount of the switch 3a 
when the switch 3a is operated, and a signal output means 5a 
wnich produces a signal relating to operational tine of the 
switch 3a based on the electrical signal responsive to the 
operational amount of the switch 3a. 

,0058] The switch lib includes a cover 13. a button 
14 a movable electrode 15b. and a fixed electrode 16b. 
The third embodiment is identical to the first embodiment in 
th at the cover 13 is an external frame forming a device body 
of the switch lib. and that the button 14 is vertically 
movably supported on the cover 13 as shown. The third 
embodiment is different from the first embodiment in that 
the movable electrode 15b is fi*ed to the bottom end of the 
button 14. but is identical to the first embodiment in that 
the button 14 is always upwardly urged. The fixed electrode 
16 b is arranged in a position facing fe movable electrode 
15 b The movable electrode 15b is outj of reach of the fixed 
electrode l*b even when the movable electrode 15b is pressed 
b y the maximum stroke. The movable electrode 15b and the 
fixed electrode 16b are ch*r fl ed by an :unshown direct current 



power supply so that the movable electrode 15b is positively 
charged while the fixed electrode 16b is negatively charged. 
The movable electrode 15b is connected to the non- inverting 
input terminal of an operational amplifier 21b of the signal 
output means 12b while the fixed electrode 16b is connected 
to the inverting input terminal of the signal output means 

12b. The output terminal of the operational amplifier 21b 

i 
i 

is connected to the A/D converter 22 . \ The operational 
amplifier 21b is configured with the iion- inverting input 
terminal thereof connected to the movable electrode 15b and 
with the inverting input terminal thereof connected to the 
fixed electrode 16b, and amplifies a Capacitance change 
responsive to a change in the spacing ; between the movable 
electrode 15b and the fixed elfect rode j 16b and a rate of 
capacitance change in the form of Voltage. The output 
terminal of the operational amplifier 1 21b is connected to 
the A/D converter 22. The A/D converter 22 converts the 
voltage signal of the capacitance atid the rate of change of 
capacitance per unit time from the operational amplifier 21b 
into a digital signal. The A/D converter 22 outputs the 
digital signal as a parallel signal. fche parallel output 
terminals of the A/D converter 22 are connected to parallel 
input and output terminals of the interface 72. 

[0059] A signal output meahs 5b is identical in 
construction to the counterpart in the first embodiment. 
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The input terminal of the signal output means 5 b is 
connected to the output terminal o t the operational 
amplifier 21b. The output terminals of the signal output 
me ans 5 b are connected to parallel input ana output 
terminals of the interface 72 of the information processing 
device 7. Since the information processing device 7 is 
ful ly Identical to that in the first embodiment, the 
discussion thereof is skipped. 

l0 0601 When the button 14 is pressed downward in the 
switching device !b. the spacing between the movable 
eiectrode 15b and the fixed electrode 16b is narrowed, 
thereby changing the capacitance therebetween. Since the 
cap acitance increases or decreases in inversely proportional 
to the spacing between the movable electrode 15b and the 
fixed electrode 16b. The change in the capacitance is 
converted into a voltage change by the operational amplifier 
2lb , The voltage is then converted into a digital signal by 
the A/D converter 22. The digital signal is then 
transferred to the CPU 71 through the interface 72. 

,0061, The signal output .naans 5b detects a change 
i„ the capacitance in response to the operation of the 
ihntton 14. calculates a chan^in the operation such as a 
speed, and Outputs the operational change in a digital 

signal. rmn ti 

,0062] The two digital Signals are fed to the CPU 
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through the interface 72 in the information processing 
device 7. The CPU 71 performs a variety of processes. For 
example, if the CPU 7! is employed in a game machine, the 
CPU 71 performs the same process as that performed in the 

first embodiment. 

10063] Since the Information relating to the 
operation of the button 14 includes the change in the 
operation, the time segment for the change, and the 
operational amount in accordant with the third embodiment, 
the information processing device can perform complex 
processes . 

,00641 <Fourth Embodiment) PIG. 7 is a block diagram 
of a fourth embodiment of the switching device which is 
connected to the information processing device. In the 
fourth embodiment, components identical to those described 
in connection with the first embodiment are designated with 

j 

the same reference numerals. : 

[0065] A switching device lc shown in FIG. 7 is 
designed to output electrical, signals jresponsive to an 
operational amount and operational tinle. The switching 
device lc is electrically connected td the Information 
.processing device 7 to feed the electrical signals 
responsive to an operational amount and operational time to 
the information processing device 7. • 

[0066] The switching device lc includes a switch 3a 
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which outputs an electrical signal responsive to an 
operational amount of the switch 3a wlen the switch 3a is 
operated, and a signal output means 5A which produces a 

i 

signal relating to operational time of the switch 3a based 

• i 

on the electrical signal responsive t6 the operational 
amount of the switch 3a. 

I 

10067] The switch 3c is constructed as follows. 
Specifically, the switching device lc ; includes a cover 13, a 
button 14, a movable contact 15c, and a fixed contact 16c. 
The fourth embodiment is identical to the first embodiment 
in that the cover 13 is an external frame forming a device 
body of the switch lc, and that the btitton 14 is vertically 
movably supported on the cover 13 as shown. The fourth 
embodiment is different from the first embodiment in that 
the button 14 has a movable contact 15c fixed to the bottom 
end thereof and formed of a trapezoiddlly shaped, 
electrically conductive rubber 6. The electrically 
conductive rubber G has a bottom face inclined from a small 
thickness portion at the left hand side to a large thickness 
portion at the right hand side as shown. As in the first 
embodiment, the button 14 is always upwardly urged by an 
-unshown coil spring, etc. A fixed contact assembly 16c is 
arranged in a position facing the movable contact 15c. The 
fixed contact assembly 16c includes a plurality of 
electrodes 16cl, 16c2, 16c3; 1664, and 16c5 with constant 
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spacings 19cl between 16cl and I6c2, JL9c2 between 16c2 and 
16c3, 19c3 between 16c3 and 16c4, and 19c4 between 16c4 and 
16c5. The electrode 16cl is grounded, while the remaining 
four electrodes 16c2, 16c3, 16c4, and 16c5 are connected to 
an interface 72 in the information processing device 7. In 
this way, a four-bit digital signal is output from the these 
electrodes. The interface 72 receives a clock CLOCK. 

[0068] FIG. 8 is a circuit diagram showing the 
construction of an operational time detector circuit 51c of 
the signal output means 5c. In case of the four bit digital 
signal, the operational time detector circuit 51c includes 
three exclusive OR (EXOR) gates 56 # 57, and 58, three 
flipflops 59, 60, and 61, three AND gates 62, 63, and 64, an 
OR gate 68, and a timer 55. 

[0069] The electrode I6c2 is connected to one input 
terminal of the EXOR gate 56, and the electrode 16c3 is 
connected to the other input terminal of the EXOR gate 56. 
The electrode 16c3 is connected to the reset terminal of the 
flipflop 59. The electrode 16c3 is connected to one input 
terminal of the EXOR gate 57, arid the electrode 16c4 is 
connected to the other input terminal of the EXOR 57. The 
electrode 16c4 is connected to the reset terminal of the 
flipflop 60. The electrode 16c4 is connected to one input 



of the EXOR gate 58 and the electrode 



16c5 is connected to 



the other input terminal of trie EXOR ^ate 58. The electrode 
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16c5 is connected to the reset terminal of the flipflop 61. 
Each of the flipflops 61. 62. and 63 receives the clock at 
the clock input terminal thereof, although these terminals 
and the clock are not shown. Upon completing counting, the 
timer 55 is designed to clear the flipflops 61, 62. and 63 
so that the flipflops 61. 62. and 63 outputs "1" at the 
output terminals Q thereof. The output terminals Q of the 
flipflops 59, 60. and 61 are respectively connected to the 
other input terminals of the AND gates 62, 63, and 64. The 
output terminals of the EXOR gates 56] 57, and 58 are 
respectively connected the remaining input terminals of the 
AND gates 62, 63, and 64. The output terminals of the AND 

t 

gates 62. 63, and 64 are respectively j connected to the input 
terminals of the OR gate 65. The output terminal of the OR 
gate 65 is connected to the disable control input terminal 
of the timer 5.5. The timer 55 remains^ unchanged from that 
used in the first embodiment, and the discussion thereof is 
skipped here. The information processing device 7 is also 
identical to that used in the first embodiment, and the 
discussion thereof is also skipped here. 

[0070] The operation of the fourth embodiment is now 
. discussed, referring to PICS. 6 and Fid. 7. FIG, 7 is a 
timing diagram showing the operation of the fourth 
embodiment. The abscissa represents time, while the 
ordinate represents signals at various points of the circuit. 
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[0071] When the button 14 is pressed down against 
the urging of the unshown coil spring; in the switching 
device 1 thus constructed, the electrically conductive 
rubber G of the movable contact 15c isi put into contact with 
the electrode 16cl of the fixed contact assembly 16c. When 
the button 14 is further pressed down; the electrically 
conductive rubber G is deformed into contact with the 
electrodes 16cl and 16c2 of the fixed contact assembly 16c. 
When the button 14 is even further pressed down, the 
electrically conductive rubber G of the movable contact 15c 
is deformed into contact with the electrodes 16cl. 16c2, and 
16c3 of the fixed contact assembly 16c. As the contact area 
of the electrically conductive rubber G of the movable 
contact 15c is widened, the electrodes 16cl, 16c2. 16c3, 
16c4, and 16c5 are gradually grounded. The interconnection 
relationship between the electrically conductive rubber G 
and the electrodes 16cl, 16c2, 16c3, 16c4, and 16c5 is 
varied depending on the pressing force and speed acting on 
the button 14. The interconnection relationship of the 
electrodes 16cl, 16c2, 16c3, 16c4, and 16c5 of the fixed 
contact assembly 16c is fed to the interface 72 of the 
.information processing device 7 i and is then transferred to 
the CPU 71. 

[0072) The fllpflbps 59; 60» and 61 are set to "1" 
at the output terminals Q thereof at the default conditions 
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thereof. For example, when the electrodes 16cl and 16c2 are 
put into contact with each other, the electrode 16c2 of the 
switch 3 becomes "0" in level (See FIG. 9(a)). This signal 
is output as the output of the switching device 1. In the 
signal output means 5. the on condition of the EXOR 56 is 
not established, the EXOR 56 is not activated, and the timer 
55 remains inoperative. The timer 55 outputs no digital 
signal relating to the operational time. 

[0073] When the electrodes I6cl. 16c2. and 16c3 are 
in contact with each other for a predetermined period of 
time, the electrodes 16c2 and 16c3 becomes "0" in level (see 
FIG. 9(b)). This signal is fed to the information 
processing device 7 as the output signal of the switch 3 of 

the switching device 1. 

[0074] In the signal output means 5. the oh 
condition of the EXOR 56 is established for a duration of 
time from tl to t2. and for a duration of time from time t3 
to time t4, and the EXOR 56 outputs "ij" for the duration of 
time from time tl to time t2. and for jthe duration of time 
from time t3 to time t4. Since the fi^pflop 59 becomes "0" 
at time t2, the AND gate 62 does not ojutput "1" for the 
'duration of time from time t3 to time !t4. but outputs "1" 
for the duration of time from time tl to time t2 only. The 
level *1" is fed to the disable control input terminal of 
the timer 55 through the OR g^te .65. in this way. the 



. t time from time tl to time t2 is counted, 
duration of time ^ elec trodes 16d. I**. 

10075] Furthermore, when the electr 

, nd 16C4 are connected to each other for a 
16c3. and 16C4 are 

predetermined period of time, the electrodes 16c2 

•0" in level (see FIG. 9(4)). This signal is 
16 c4 become 0 in , 
f ed to the information processing device 7 

slg »al from the switch 3 in the swiping ~ ~ , 
,0076) in the signal output means 5. 

, the EXOR gate 5 6 is established for a duration 
condition of the EXOR ^ ^ ^ 

o, time from time til to time t« — ■*» 

. « S to time t!6 and the on Condition of the EXOR 
f T Hs ZZZ> «« a duration of time from time t!2 
ire tL and for a duration of tim,^ time ti ; t : ime 

tl5 as shown in FIG. .(.) ; the *XOR gate 56 outputs 1 

the duration of «- «- * «- «- *» - ~ 
I a^n of time from time t!5 to «- «. - - -~. " 

F c. - EXOR gate 57 outputs -i-. for the duration of 

« « tl3 and for the duration of time 

+-4«io 1-12 to time tlJ ana xv*. 
time from time t!2 to £liDflop 60 is driven 

. H ffle tl4 to time t!5. Since the flipfloP 
from time t!4 t ^ ^ ^ 

to "0- at the output terminal Q thereof 

te63 does not output -I* at the butput thereof 
from the duration Of **«- = «- t!4 to «me 5 b 
output, for the duration of from . *» ~ 

tl3 . Since the fliP^op ,59 1* «iven to 0 

« f fl me tlS the AND gate 62 does not 
terminal Q thereof at time tlS . tn 
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output "1" at the output terminal thereof for the duration 
of time from time tl5 to time tl6, but outputs "1" for the 
duration of time from time til to rime tl2. When these 
"l»s" are fed to the OR gate 65, the OR gate outputs "1" at 
the output terminal thereof for the duration of time from 
time til to tl3. This signal is fed to the disable control 
input terminal of the timer 55. The timer 55 counts time 
for the duration of time from time tli to time tl2. 

[0077] When the electrodes 16cl, 16c2, 16c3, 16c4, 
and 16c5 are all connected to each other for a predetermined 
duration of time, the electrodes 16c2, 16c3, 16c4, and 16c5 
becomes "0" in level (see FIG. 9(d)). This signal is fed to 
the information processing device 7 as the output signal of 
the switch 3. In the signal output means 5, the on 
condition of the EXOR gate 56 is established for a duration 
of time from time t21 to time t22 and for a duration of time 
from time t27 to time t28, and the on condition of the EXOR 
gate 57 is established for a duration of time from time t22 
to time t23, and for a duration of time from time t26 to 
time t27, and the on condition of the EXOR gate 58 is 
established for a duration of time from time t23 to time t24, 
and for a duration of time: from time t25 to time t26. 
Referring to FIG. 9(d), the: EXOR gate 56 outputs "1" at the 
output terminal thereof for the duration of time from time 
t21 to time t22 and for the duration of time from time t27 



... Qi6\ the EXOR gate 57 
to t*. t*.. t0 FIG ' t ( for the aiira tlon 

» .,■ at the output terminal thereof 

time t22 to time «3. and for the duration of 
of t*»e from time » ^ ^ ^ ^ the 

. t26 to time tz/* ^ 
tlra e from time «« ^ ^ ^ for 

BXOR 9 ate 58 outputs ^ ^ ^ the 

the nation .f-e from ^ t 26 

nation of time from «- « ^ q 

fiipfiop r;: i ^. « - - -~ - at 

ther60f t or the .ration of time from time «. to 

th e output thereof ^ ^ £r<jm Ume 

timS "V J Ice the fliP-P ™ " - - 

t23 4 \ ; e t lof - - *». - 4 - " a ° es ° utpat 

the output thereot durat ion of time 

at the output terminal thereo ^ * 
«om time t 2 S to time ta 7 . hut output 1 

.„ ,.„ t 24. Since the f lip""!' 
o£ time from time t23 to ^ 

. .„. at the output terminal d thereof 
arivento 0 at th _ at th e output terminal 

th e AND gate 62 does not output ^ 
f for the duration of time from time t27 

theEe0£ t Z for the duration o t time from time t21 to 
« outputs 1 « ^ gate 65 . the 

t22 - : at L output terminal thereof, a 

- - 65 Pr ° Vi :i' a ^ t or L duration of time from 
signal that remains at ^ ^ 

tlme t21 to -ti- t24- «- iS s auratlon from 

control input terminal of the ^ SS. Th 
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time t21 to time t24 is thus counted, 
relating to the operational time is f 
information processing device 7. 

[0078] The CPU 71 performs a variety of processes, 
based on the change in the grounded (interconnected) state 
of the electrodes of 16cl, 16c2* 16c3, 16c4, and 16c5 of the 
fixed contact assembly 16c and the signal relating to the 
operational time from the signal output means 5. 

[0079] The fourth embodiment provides the same 
advantages as those of the first embodiment. Furthermore, 
since the fourth embodiment obtains the digital signal 
directly from the operational information of the button 14, 
the resistance measuring unit, the operational amplifier, 
and the A/D converter are dispensed with, 

[0080] <Fifth Embodiment > FIG. 10 is a block diagram 
of a fifth embodiment of the switching device which is 
connected to the information processing device. In the 
fifth embodiment, components identical to those described in 
connection with the first embodiment are designated with the 
same reference numerals. 

[0081] A switching device Id shown in FIG. 10 is a 
modification of the switching device lc shown in FIG. 5, and 
is designed to output electrical signals responsive to an 
operational amount and operational time in the same way as 
in the first and fourth embbdiirtfents. the switching device 



The digital signal 
id to the CPU 71 of the 



ia ls electrically — ea to the nation processing 

\ to feed the electrical signals responsive to an 
device 7 to feed th lnfo rmation 
oerational amount and operational time to 

\ a device 7. The switching device id includes a 
pressing device , slgnal responsive to 

switch 3d which outputs an electrical 

* „f the switch 3d when the switch 3d is 
an operational amount of the swlt 

\ a ana a signal output means 5a which produces a 
operated, ana a ltch 3a Das ed 

sig „al relatlno to operational time of the 

«4„a to the operational 
on the electrical signal responsive to 

amount of the switch 3d. 

,.0.2, As in the fourth emhodiment. the switch 3d of 

, .over 13 a button 14. a movable 
£1£th embodiment includes a cover 13. 

, ct X5d ana a fixed contact assembly ISd. The fifth 
contact 15a, aim 

sediment is Identical to the fourth embodiment ^ 
bo tton 1. is vertically »»vably ^PPortedon the ^ 
„ m The fifth embodiment is also identical to the 

t in that the button 14 has a movable contact l=d 
embodiment in that ^trically conductive 

„ f a soherically shaped, electrically 

: button » is always upwardly urged^ by an unshown co. 

, etc A fixed contact assembly 16d is arranged in 
spring, etc. . • ± ^ Eixe d contact 

position facing the movable contact Of. 

blv 16 c includes a central electee 16dX. and a 
assembly l» c UK<A . • ■ i , i6c4. 

' lor ality of concentric ring electrodes 1«. c 

plurality be tWeen 16cl ana 16c2. 

ana 16C5 with radial spaclngs leai betwe 
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16d2 between 16c2 and 16c3, l6d3 between 16c3 and 16c4, and 
16d4 between 16c4 and 16c5. The electrode 16cl is grounded. 
The electrodes 16c2, 16c3, 16c4, and 16c5 are directly 
connected to the interface 32 of the, switch 3. Tfie 
interface 32 receives a clock CLOCK. 

[0083] The signal output meand 5d is identical to 

i 

that used in the fourth embodiment, arid the discussion 
thereof is skipped here. The information processing device 

i 

7 is fully identical to that used in ihe first embodiment, 

i 

and the discussion thereof is also skipped here. 

[0084] When the button 14 is pressed down against 
the urging of an unshown coil spring in the switching device 
Id thus constructed, the electrically j conductive rubber G of 
the movable contact 15d is put into cdntact with the 
electrode 16dl of the fixed contact assembly 16d. When the 
button 14 is further pressed down, thd electrically 
conductive rubber G of the movable coritact 15d is deformed 
into contact with the electrodes I6dl and 16d2. When the 
button 14 is even further pressed down, the electrically 
conductive rubber G of the movable coritact 15d is deformed 
into contact with the electrodes 16dl, 16d2, and 16d3 of the 
fixed contact assembly 16a, AS the contact area of the 
electrically conductive rubber 6 of the movable contact 15d 
is widened; the electrodes ' 16dl* 16d2, 16d3, 16d4, and 16d5 
are. gradually grounded. The interconnection relationship 



, tricaXly conauotiV, rubber G ana the 
Be tween the electrica y _ ^ ^ ^ ^ 

electrodes 16dl . 16 d 2 . _ , ^ ^ ^ 

, the pressing force and spee 

depending on the tel aUonshlP of the 

bot ton U. ~ interconnection - ^ ^ ^ 

16d 2. 16d3. 16d4. ana 
eiectrodes Ud!. « ^ ^ „ of the 

contact assembly M« ^ tran s£erred to 

formation processing device 7. 

output means 5d measures a change 

100851 Si9n ° f the swlt ch. and outputs the 
ln the operations time o ^ 

„,eas»red signal to the CPU 

device 7 . variety of processes . 

,0086, The CPU 71 performs 

<„ the grounaed (interconnected) 
base a on the change in tb g . ^ ^ ^ ^ the 

- - — ^ 1 and the signai relating to the 
flX ed contact assembly ^ 5 

,00871 of «1 emhoai^ent. Furthermore, 

advantages as those di qital signal 

slno e the fourth ^ion of the button U. 

directly from the operation! ^ ^ ( „ pUmt . 

t „e resistance measuring unit, th P 

are dispensed with, 
and the A/D converter a ^ ^ aiagram 

„.., ✓ ctxth Embodiment) fig. 

: showing a sixth embodiment of 



sixth embodiment is arranged by rfethbving the signal output 
means 5 in the first embodiment arid then transferring the 
signal output means 5 to an information processing device 9. 
The information processing device 9 iricludes a CPU 91 and an 
interface 92. 

[0089] The CPU 91 receives a digital signal output 
from the switch 3, stores a change in the resistance value 
of a resistance sum Ro in the form of voltage, and detects, 
from these pieces of information, a change AR in the 
resistance value, a time segment At diiring which the change 
AR takes place, and an integral of the resistance change. 
The CPU 91 detects these signals as follows. The CPU 91 
samples the resistance sum Ro at regular intervals, compares 
the resistance value at this sampling time with the 
resistance value at the immediately pxlior sampling time, and 

determines that the resistance value ait the immediately 

I 

prior sampling time is a minimum value, when the resistance 
value at this sampling time is larger .| From this 
determination, the CPU 91 determines the time At from the 
start of the change in the resistahce lvalue and the change 
AR in the resistance. The CPU 91 determines the integral of 
the changes in the resistahce sum ftd b'y summing all 
resistance values at sampling times i "the change AR in the 
resistance sum Ro, the time segment At:, and the integral of 
the. changes, thus determined by the CPU 91, are fed to the 
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information processing device 7. The information processing 
device 7 may functions as the information processing device 
9 as well < 

[0090] The embodiment of the Switching device 

described above may be applied in the \ following fields. 

i 

[0091] Each switching device niay be used in a joint 
pad. In this case, the force applied on a button of the pad 
is compared with several references , dnd the input state of 
the button is determined to adjust th6 strength of an attack 
by a character in a martial art game, or thfc speed and 
strength of throwing motion or kicking motion of a character 
in a sports game. 

[0092] The switching device may be applied in a user 
recognizing keyboard. The mannet in which a user touches 
the key is learned by a personal dolrtptiter and is then set as 
a reference value. The personal computer compares the 
finger touch of the user with the reference value each time 
the user touches the keyboard. When a difference is large, 
the personal computer determines that someone else touches 
the keyboard, and may lock or ire^et itself. Data relating 
to the finger touch may be a speed at which the key is 
pressed. 

[0093] Each of the above switching devices can be 
applied in a keyboard. When the switching device is applied 
in a keyboard, a reference is established based on the force 
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applied on the button, and is stored In a personal computer. 
The finger touch is compared with the reference value. When 
the finger touch is strong, an uppercase letter may be 
selected, and when the finger touch is weak> a lowercase 
letter may be selected. Alternatively, when the finger 
touch is strong, a cursor is upward or downward moved on a 
page by page basis. When the finger touch is weak, the 
cursor is upward or downward moved on a line by line basis. 

[0094J The switching device may be used as a switch 
for setting time on a watch. When time is set on a watch, a 
force applied on the button is compared with a reference 
value. When the force is strong k time setting is performed 
on a hour by hour basis. When the force is weak, time 
setting is performed on a minute by minute basis. The 
switching device may be applied as a switch for setting an 
operational time of a timer. When the time of the timer is 
set, a force applied on a button is compared with a 
reference value. When the force is stronger than the 
reference value, the operational time is set on a hour by 
hour basis. When the force is weaker than the reference 
value, the operational time is set on fifteen minutes by 
fifteen minutes basis. When the switching device is applied 
in the timer, the pressing speed of the button may be 
compared with a reference value. The twitching device may 
be applied as a switch in ah al&rm clock. The manner in 



which the switch is pressed to stbt> the alarm clock is 
learned by a computer, and a reference is set by the 
computer. When a user presses the switch, the computer 
compares the manner in which the switch has been pressed 
with the reference, and allows the alarm clock to function 
again if the difference between is large. 

[0095] The switching device may be used as a channel 
switch of a television receiver. A force applied on the 
channel switch in the television receiver is learned by a 
channel CPU, and a resulting reference is stored. By 
comparing, with the reference, a forc«i that is applied when 

> 

a channel selection is performed, the :manner of channel 

selection is varied. 

[0096] The switching device may be applied as a hot- 
water discharge control device in a vdcuum bottle. The 
switch is connected to a CPU, and hot jwater is discharged 
under the control of the CPU. A hot -water discharge 
quantity may be controlled to a desited amount according to 
the downward stroke and downward pressing speed of the 
switch. 

[0097] The switching device may be applied in a 
device that turns on or off a tap. The opening or closing 
of the tap is controlled by a CPU; The switching device is 
connected to the CPU , and a tap water discharge rate is 
controlled in response to the downward stroke and downward 
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signal. These pieces of information are fed to the 

information processing device, theteby permitting the 

i 

information processing device to perform complex control. 

[0103] When the trapezoidally shaped, electrically 

i 

conductive, movable rubber contact is put into contact with 
the fixed contact assembly composed or the plurality of 
regularly spaced electrodes in a position facing the movable 

contact in the switch, the electrically conductive rubber is 

i 

deformed and comes into contact with ^ach electrode. In 
this way, the contact area of the electrically conductive 
rubber with each electrode changes. The contact 
relationship of the movable rubber coritact with the 
plurality of electrodes is directly picked up as a digital 
signal. The signal output means obtains information 
relating to the operational time of the switch. These 
pieces of information are fed to the information processing 
device, thereby permitting the information processing device 
to perform complex control. Since the digital signal is 
directly obtained, the A/D converter is dispensed with. 

[0104] When the semi- spherically shaped, 
electrically conductive, movable rubber contact is in 
contact with the fixed contact assembly composed of the 
central electrode placed in the center of the assembly in a 
position facing; the movable contact, and the plurality of 
regularly spaced rings of elebtirodes centered on the central 



electrode, in the switch, the electrically conductive rubber 
is deformed, and comes into contact with the electrodes, 
from the central electrode to radially external electrodes. 
These pieces of information are fed to the information 
processing device, thereby permitting the information 
processing device to perform complex Control. Since the 
digital signal is directly obtained, the A/D converter is 
dispensed with. 

[0105] When the switching device of the present 
invention is applied in the game machine, the movement of a 
character is controlled in response to the information such 
as the magnitude of the pressing force and the operational 
time of the button. The travel distance, the travel speed, 
and impact quantity of the charact&t are controlled in a 
variety of ways. 

[Brief . Description of the Drawings] 

[FIG. 1] 

FIG. 1 is a block diagram showing a first embodiment of the 
switching device of the present invention. 
[FIG. 2] 

FIG. 2 is a circuit diagram showing a signal output 
means of the first embodiment. 
[FIG. 3] 

FIG. 3 shows characteristics of operational signals 
generated in the first embodiment of the present invention. 
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[FIG. 4] 

FIG. 4 shows the operation of the first embodiment. 
[FIG. 5] 

FIG. 5 is a block diagram showing a second 
embodiment of the present invention. 
[FIG. 6] 

FIG. 6 is a block diagram showing a third embodiment 
of the present invention. 
[FIG. 7] 

FIG. 7 is a block diagram showing a fourth 

i 

embodiment of the present invention, j 

[FIG. 8] ! 

! 

FIG. 8 is a circuit diagram showing the construction 
of a signal output meahs used in the fourth embodiment. 
[FIG. 9] 

FIG. 9 is a timing diagram showing the operation of 
the signal output means in the fourth embodiment. 
[FIG. 10] 

FIG. 10 is a block diagram showing a fifth 
embodiment of the present invention * 

[FIG. 11] : ' 

FIG. 11 is a biock: diagram showing a sixth 
embodiment of the present invention* 
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Cover 
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Button 



15, 15c, and 15d Movable contacts 
15a Movable magnet 

15b Movable electrode 

16, 16c, and 16d Fixed contacts 
16a Fixed coil. 

16b Fixed electrode 

16cl, 16c2, 16c3, 16c4, and 16c5 Electrodes 
16dl, 16d2, 16d3, 16d4, and 16d5 Electrodes 
19 Spacing 

19cl, 19c2, 19c3, and 19c4 Spacings 
19dl, 19d2, 19d3, and 19d4 Spacings 
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[ TABLE 1] 

© Switch operation 
© Contact area 
© Resistance sum Ro 
© Switch not operated 

© Switch operated (with button 14 pressed) 
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